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NEW APPROACHES TO NUMERACY

Many video games employ wraparound, which introduces interesting
ideas in different two-dimensional geometries. Frequently when a point
is guided off the left side of a computer screen, it appears at the same
height on the right side. This is analogous to the phenomenon on the
digital radio dial, which just as well might be thought of as operating
on a circle. A segment with its endpoints identified can be treated as
a circle. Analogously, if we think of the points on the left side of a
computer screen as identified with the corresponding points on the right
side, then we are dealing not with a flat rectangle but rather with a
cylinder.

But even more can happen. It is often the case that when a point
moves off the top of the screen, it reappears at the corresponding po-
sition on the bottom, so we get a cylinder with its top and bottom
identified. This gives a figure like an inner tube, which mathematicians
call a torus. The geometry of a torus is in some ways like that of the
plane, but in other ways it is very different. In the plane any polygon
that does not intersect itself divides the plane into two pieces. But if we
take a closed polygon that goes around the top of the torus, it does not
separate the torus into two pieces: its inside is the same as its outside.
Related to this phenomenon is the fact that on a torus we can find two
closed curves that cross at exactly one point (Figure 31), whereas if two
closed curves in the plane cross (not just touch), they must intersect in

FIGURE 31. A torus, the mathematical name for a doughnut-
shaped surface, is a two-dimensional surface in which two closed
curves can intersect in just one point and in which a closed curve
need not separate its inside from its outside.